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Spontaneous recanalization of a middle cerebral
artery occlusion with subsequent carotid
endarterectomy
Andrew J. Jackson, BSc, MBChB, MRCS, Amit Patel, MBChB, MRCS,
Bryce Renwick, MBChB, MRCS, Mark Ablett, MBChB, FRCR, and
Ian McMillan, MBChB, MD, FRCS, Ayr, United Kingdom
We report the case of a 55-year-old man who presented with a left hemisphere stroke. The initial computed tomography
scan demonstrated a cerebral infarct in association with a left middle cerebral artery occlusion. Carotid duplex ultrasound
imaging revealed a surgical grade stenosis of the proximal left internal carotid artery; however, in view of the uncertain
benefits of internal carotid endarterectomy in the face of ipsilateral middle cerebral artery occlusion, surgery was deferred.
Subsequent surveillance by transcranial Doppler imaging and repeat computed tomography demonstrated spontaneous
recanalization. The patient proceeded to carotid endarterectomy with no complications. ( J Vasc Surg 2009;50:1493-5.)CASE REPORT
A previously well 55-year-old man presented with an acute
onset of right-sided weakness and expressive dysphasia. A com-
puted tomography (CT) scan performed 1 hour of presentation
demonstrated an occlusion of his left middle cerebral artery
(Fig 1).1,2 This was confirmed by transcranial Doppler imaging.
Unfortunately, the timeframe of his presentation was outside of
that appropriate for thrombolysis.
The patient was initially treated according to the local stroke
protocol, with early initiation of antiplatelet therapy. He made a
good motor recovery over the next 7 days, although a residual
expressive dysphasia was present. A carotid duplex ultrasound
(DU) scan and magnetic resonance angiography 5 days after the
initial CT scan demonstrated a carotid stenosis of 80% (Fig 2).
An echocardiogram excluded cardiac embolus as the etiology of
the event.
In the presence of complete middle cerebral artery occlusion,
immediate carotid endarterectomy (CEA) was not performed;
however, the middle cerebral artery occlusion was monitored by
transcranial Doppler imaging and repeat CT angiography. Trans-
cranial Doppler imaging 7 days after the initial event demonstrated
normal flow velocities within the left middle cerebral artery with a
low pulsatility index. In addition eight hits were heard within a
40-minute period. A CT angiogram confirmed complete patency
of the left middle cerebral artery (Fig 3).
Subsequently, a left internal CEA was performed. An intraop-
erative stump pressure of 50 mm Hg was recorded with an arterial
waveform. On this basis, a standard eversion technique CEA was
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doi:10.1016/j.jvs.2009.07.074performed without intraoperative shunting. Proceeding without a
shunt was in keeping with published standards on CEA after
thrombolysis of an occluded middle cerebral artery where it was
left to the surgeon’s discretion, and shunting was performed in
four of 12 patients.3
The patient was successfully discharged after this procedure
with all appropriate secondary prevention measures in place.
DISCUSSION
Occlusion of the middle cerebral artery in the presence
of a surgical-grade carotid stenosis is a rare phenomenon.
Early unpublished North American Symptomatic Carotid
Endarterectomy Trial (NASCET) data demonstrated 23 of
1059 symptomatic patients had an intracranial stenosis or
occlusion greater than the carotid stenosis, which was used
as an exclusion criteria for the trial.4 NASCET subgroup
analysis of patients with intracranial artery stenosis demon-
strated an overall presence of intracranial disease in one-
third of patients; however, only 14 had ipsilateral intracra-
nial stenosis defined as severe (50% to occlusion).
Although the presence of intracranial stenosis overall
was associated with increased risk of further stroke and
benefit from CEA compared with best medical therapy, the
benefit to the small group of patients with severe disease could
not be adequately assessed owing to the sample size. No data
were presented specifically for patients with an ipsilateral mid-
dle cerebral artery occlusion.4 To this regard, a specific man-
agement protocol for such a patient does not exist.5
Early CEA after thrombolysis has been demonstrated as
safe and effective in three studies comprising 21 pa-
tients,3,6,7 but no data definitively support early CEA in a
patient with a middle cerebral artery occlusion that has not
been cleared. For this reason, vascular surgeons may defer
CEA under such circumstances.
Although the risk of recurrent stroke is higher, the
benefit of CEA is not definite, and although the operative
risk in patients with mild and moderate disease is not
increased,4 doubt remains about the risk in complete oc-
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associated with significantly increased perioperative stroke
risk in the Asymptomatic Carotid Atherosclerosis Study.8
Taken together, this may affect the surgeon’s concept of
perioperative risk and potential derived benefit, leading to
Fig 1. A, Axial multiplanar reconstructions of a nonenhanced com-
puted tomography scan of the brain performed at the time of admis-
sion show hyperattenuation changes within the left middle cerebral
artery (arrows) in keeping with thrombosis. The hyperdense middle
cerebral artery (MCA) sign is a well known indicator of MCA occlu-
sion and is recognized as one of the earliest signs of ischemic stroke.1
The sign correlates with MCA occlusion in angiographic studies in
95% to 100% of patients.2 B, Coronal multiplanar reconstruction.some adopting a conservative, watchful waiting approach.Spontaneous recanalization of the middle cerebral
artery has been described in angiographic studies and
confirmed by postmortem examination.9 The exact inci-
dence of spontaneous recanalization and the timing of
such an event have not been quantified. Early studies in
small patient cohorts indicated an incidence as high as
73% by 1 week in patients assessed angiographically 6
hours of symptom onset.10 Subsequent studies using
transcranial Doppler to assess middle cerebral artery
patency demonstrated spontaneous recanalization in
44% of mainstem middle cerebral artery occlusions and
67% of distal occlusions. Of these spontaneous recanali-
zations, 88% were 48 hours, with the remaining 12%
occurring by 7 days.11 The middle cerebral artery is more
likely than the internal carotid artery to recanalize spon-
tatneously.12
A recent meta-analysis of thrombolytic therapy at-
tempted to quantify spontaneous recanalization in ischemic
stroke. Spontaneous recanalization had occurred in 21.4%
of patients by 24 hours and in 52.7% of patients by 1
week.13 Analysis of these data was limited by the variety of
times examined by the included studies but appears to
suggest that the natural history of cerebral embolus is
dissolution and spontaneous recanalization over a period of
time. Late spontaneous recanalization (6 hours) has been
associated with an increased risk of hemorrhagic transfor-
mation.14
CEA has been shown to provide a significant reduction
in the risk of stroke in patients with carotid stenosis15;
however, in the context of complete middle cerebral artery
Fig 2. A, Sagittal, maximum intensity projection reconstructions
of right carotid magnetic resonance angiograms. B, Sagittal, max-
imum intensity projection reconstructions of the left carotid mag-
netic resonance angiograms. (B) shows a signal void within the
proximal 5 mm of the left internal carotid artery (ICA, arrow) in
keeping with a90% stenosis. The left ICA is patent but its caliber
is reduced compared with (A) the right ICA.occlusion, this risk-benefit ratio is unclear. Some vascular
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such conditions. This report highlights the natural history
of middle cerebral artery occlusion, with the majority re-
Fig 3. A and B, In these axial and coronal maximum intensity
projection reconstructions of a computed tomography angiogra-
phy of the circle of Willis, the contrast-enhancing of the left middle
cerebral artery (arrows) indicates resolution of the vessel occlusion.canalizing spontaneously.CONCLUSIONS
With the advent of aggressive early intervention in
stroke, a larger cohort of such patients will be identified
in the future, and data pertaining to recanalization may
not be widely appreciated in the vascular community.
The decision not to perform CEA due to the presence of
an occluded middle cerebral artery may therefore deny
such patients a significant reduction in risk of further
stroke. If a conservative approach is pursued, occlusion
must be confirmed, either with interval imaging or trans-
cranial Doppler.
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